From needles of Larix gmelinii sixteen flavonoids were isolated and identified. The main flavonoids had been analyzed before, eight minor ones were identified as quercetin-3-glucoside, isorhamnetin-3-glucoside and -3-arabinoside, a somewhat lipophilic kaempferol-3-glucoside derivative, apigenin-7-glucoside, laricitrin-3-rutinoside and laricitrin-and syringetin-3-(/?-coumarylglucoside).
Introduction
Leaves of Pinaceae species have been com para tively little investigated for phenolic constituents [1] although in general they appear a rich source of a variety of flavonoids. Larix gmelinii has been searched for some of its m ajor flavonoids [2, 3] . It showed a needle flavonoid pattern similar to other larch spe cies [1] , having among others the rare flavonols laricitrin (3'-methylmyricetin) and syringetin and the same glycosylation type. Surprisingly, however, quercetin derivatives were not found among the m ajor L. gmelinii needle flavonoids although some indication of their presence was obtained [3] . Many more flavonoids were present in comparatively low concentration and a num ber o f those have now been isolated and are described. Extraction and isolation. Freeze-dried needles were extracted with 70% ethanol; from this extract chlorophyll and other lipophilic compounds were removed with carbon tetrachloride. The residual ethanolic fraction was used for high-performance liquid chrom atography (hplc) or concentrated and fractionated by polyam ide column chrom atography using stepwise elution with water-methanol mixtures with increasing concentration of methanol. The 60% and 80% methanol eluates were subsequently sepa rated by polyam ide column chrom atography with chloroform-methanol 9:1 as eluens and purified by paper chrom atography (pc). The aqueous and the 40% methanol fraction, containing esters and glyco sides of the arom atic hydroxy acids, and vitexin and its glycosides respectively, were investigated as such using pc, tic and hplc.
Materials and Methods

Collection
The com pounds were obtained in solution and identified by R { an d /o r tr (hplc retention time); by their color under uv as such, with am m onia and after spraying with flavone reagent [4] ; by uv spec tral data inclusive spectral shifts obtained after addi tion of sodium acetate followed by sodium hydrox ide, of alum inum chloride followed by diluted hydrochloric acid and of sodium acetate followed by boric acid; by acid hydrolysis/degradation [5, 6] ; and in a num ber of cases by alkaline hydrolysis. In most cases the identity was confirmed by co-chromato graphy with the original compound.
Hplc was carried out with a D upont chrom ato graph, using a 4.2 x 240 mm Zorbax ODS column eluted with a gradient (concave 2, 45-100% ) of methanol-water with 0.1% of phosphoric acid at 50 °C, a pressure of 1100 psi (7500 kPa, flow around 0.5 m l/m in) and a rate of 3%/min. The compounds were detected by uv at 254 and 360 nm. Vitexin was used as internal standard.
Notizen
Results and Discussion
In addition to the m ajor flavonoids already isolat ed by repeated paper chrom atography [3] , column chrom atography also yielded a num ber of flavonoids present in lower concentration. Identified were isorhamnetin-3-glucoside and -3-arabinoside, quercetin-3-glucoside, apigenin-7-glucoside, laricitrin-3-rutinoside and -3-(/?-coumarylglucoside) and syringetin-3-(/?-coumarylglucoside). The 3-glucosides of a kaempferol and a syringetin derivative with some- what more lipophilic properties than kaempferoland syringetin-3-glucoside, were only partly identi fied. Acid degradation [5] gave /j-hydroxybenzoic acid and syringic acid respectively, indicating a flavonol B-ring structure similar to that of kaempferol and syringetin. The Rf values of the two flavonol glucosides suggest A-ring methylation. For the kaempferol derivative all data were very sim ilar to, but not quite identical with, 6-methylkaempferol-3-glucoside, recently isolated from pine needles [7, 8] .
The localization of the flavonoid peaks in a hplc chrom atogram of the total needle extract occurred by co-chromatography with the isolated compounds and is shown in Fig. 1 . As expected [9, 10] complete resolution of the Larix extract by hplc could not be obtained. Peaks like no's 1, 4, and 7 ( Fig. 1) still represent a combination of two or more compounds. Peak 14 co-chromatographes with a com pound iso lated from L. decidua and at the time provisionally identified as naringenin-5-(/?-coumarylglucoside) [11] , but this compound was not isolated in any quantity from L. gmelinii needles.
